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Mpeaucnosune

1 NOATOTOBJ/IEH OTKpbITbIM akunoHepHbIM 06wecTBOM «ABaHrapa» (OAO «ABaHrapg») Ha OCHOBe
CO6CTBEHHOIO NepeBoia Ha PyCCKuii A3bIK aHTN0A3bIYHOW BEPCUMU CTaHAapTa, YKa3aHHOTo B NyHKTe4, KOTOpbIi
BbIMOJIHEH POCCUIACKO kKoMuccueint akcneptoB M3K/TK 91

2 BHECEH TexHunyeckum KOMUTETOM NoO cTaHgapTusaunmn TK 420 «ba3oBble Hecylne KOHCTPYKLUN,
neyaTHble NNatbl, C6OPKa N MOHTaXK 3/IEKTPOHHBIX MOy el»

3 YTBEPX/EH W BBEJIEH B JENCTBUE Mpuka3om ®efepanbHOro areHTcTa No TeEXHUYECKOMY pery-
nnpoBaHnio n meTponornn ot 23 mapta 2017 r. Ne 178-cT

4 HacTosiwnii cTaHgapT WAEHTUYEH MexXAyHapofHoMy cTaHaapTty M3K 60068-2-82:2007 wu
60068-2-82:2007/113m.1:2009 «WcnbiTaHna Ha BO3[eiCcTBME BHeLWHUX dakTopos. YacTb 2-82. McnbiTaHus.
Wcenbitanne XW,: MeTofdbl WCMbITAHUSA YCOB B 3/IEKTPOHHBLIX W 3/1EKTPOTEXHUYECKUX KOMMOHEHTaxX»
(IEC 60068-2-82:2007 «Environmental testing — Part 2-82: Tests — Test XW,: Whisker test methods for
electronic and electric components», IDT), Bk/touasa TeXHU4Yeckyto nonpasky k Hemy Cor. 1:2009.

Mpu NnpuMeHeHUN HaCToALLEro cCTaHAapTa peKOMeHyeTCsA UCMO0/1b30BaTh BMECTO CChbI/IOYHbIX MeXAyHa-
POJHbIX CTaHAAPTOB COOTBETCTBYIOLME VM MEXTOCY4apCTBEHHbIE U HalMoHasIbHble CTaH4apTbl, CBE4EHUA O
KOTOPbIX NpUBEAEHbI B 4ONOHUTENBHOM NpunoxexHun A

5 BBEJEH BIEPBbIE

MpaBuia NpUMEHeHNA HacCTOSILLLErO CTaHAapTa YCTaHOoB/EeHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 noHA2015r.Ne162-d 3«0 cTaHgapTm3auumn B Poccuiickoii degepauun». IHpopmaumsa 06 nameHeHu-
X K HacTosWeMy cTaHfapTy Ny6/MKyeTCs B eXXerogHomM (Nno cocTOosHUI0 Ha 1aHBapsa Tekylwero roga)
HOpPMaLOHHOMYKasaTene «HaunoHanbHble CTaHAapThi», a 0puymanbHbIi TEKCT N3MeHeHnd nnonpa-
BOK — B €XeMeCA4YHOM MH(OpMaLMOHHOM yKasaTene «HauoHabHble cCTaHgapThi». B cnyyas nepecMoT-
pa (3aMeHbl) WM OTMEHbl HAcTOAWEro cTaHjapTa COOTBeTCTBYyKLlee YyBeAOM/eHVe O6yaeT
ony6/nKOBaHO B GavkaiilleM BbIMyCKe eXeMeCcAYHOro MHGOpMauMOoHHOro ykasaTensa «HaunoHanbHble
cTaHfapTbi». CooTBeTCTBylWana UHpopMaLmsa, yBeLOMIEHNE U TEKCTbl pasmMewanTCca Takke B
MHGOPMaLMOHHON cucTemMe 06Lero nosb3oBaHnsa — Ha opuLnanbHOM caiiTe defepanbHOro areHTcTBa
N0 TEeXHNYECKOMY pPEery/IMPOBaHUIO U MeTPONorum B ceTu MIHTepHeT (www.gost.ru)
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HAUVWOHANbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

VCMNbITAHUA HA BO3AENCTBUE BHELWHNX ®AKTOPOB

YacTtb 2-82

McnbiTaHna. Vicnbitanme XW,:
MeToAbl UCNbITAHNSA YCOB B 3/IEKTPOHHbIX U 3/IEKTPOTEXHUYECKNX KOMMOHEHTax

Environmental testing. Part 2-82. Tests. TestXW,: Whisker test methods for electronic and electric components

fata BBegeHns — 2017—07—01

1 O6nacTb NpUMeHeHus

HacTtosAwuin ctaHgapT onvcbiBaeT UCTbITaHVe YCOB NPUNOS A8 3NEKTPUYECKNX U 3/1EKTPOHHbLIX KOMMO-
HEHTOB. U3rOTOB/IEHHBIX C NPMMEHEHVEM O/I0BSIHHOTO MOKPLITUA UM NOKPbITUSA CO cnaiaBoM onosa. OaHako
cTaHAapT He ONUCbIBAET creunanbHblX UCMbITAHWA 419 YCOB, KOTOPblE MOTYT BbIpacTy B pe3y/bTaTe akcTpe-
MasibHbIX MEXaHUYECKNX Harpy3okK.

MprBefeHHbIe B HACTOALLEM CTaHAapTe MeToAbl UCNbITaHUIA AOKHbI NPUMEHATLCA B COOTBETCTBUM C
TeXHUYeCcKMMmn TpeboBaHUAMY 1 BbIGPaHHbIMY KpUTepuamm (MpunoxeHne D).

2 HopmaTtuBHbIE CChISIKA

B HacTosLWeM cTaHAapTe MCNOMb30BaHbl HOPMATVBHbIE CCbINIKM Ha CneayloLine MexayHapoaHble CTaH-
AapTbl. Ana gatupoBaHHbIX CCbIIOK NPUMEHAIOT TO/IbKO YKa3aHHOe u3faHune CCbIJIOYHOro cTtaHgapta. Ans
HeAaTVpPOBaHHbLIX CCbIIOK MPUMEHSIOT NocfefHee u3faHue CCbUIOYHOro cTaHfapTa (Bknwouyas BCe ero
N3MEHeHUs).

/EC 60068-1:1988. Environmental testing. Part 1. Generaland guidance (VicnblTaHusa Ha Bo3aelicTBre
BHeLLHWUX hakTopoB. YacTb 1. O6LLMe NONOXEHNA N PYKOBOACT BO)

IEC 60068-2-14. Environmentaltesting. Part 2-14: Tests. TestN. Change oftemperature (MicnbiTaHus Ha
BO3/elicTBMe BHeWHUX (hakTopoB. HacTb 2-14. UcnbliTaHus. McnbiTaHne N. I3MeHeHne TeMnepaTypbl)

IEC 60068-2-20:1979. Environmentaltesting. Part2-20. Tests. TestT. Soldering (WcnbiTaHuAHa Bo3aei-
CTBMe BHELWHMX hakTopoB. YacTb 2-20. MicnbiTanus. UcnbliTaHne T. Maiika

IEC 60068-2-58:2004. Environmental testing. Part 2-58. Tests. Test Td. Test methods for solderability.
resistance to dissolution ofmetallization and to soldering heat ofsurface mounting devices (SMD) (KnumaTu-
yeckne ucnblTaHusa. YacTb 2-58. VcnbiTanusa. VicnbiTaHne Td. MeTogbl ncnblTaHuii Ha NaseMocTb.
YyCTONYMBOCT b K pacTBOPEHNIO MeTann3auny v Harpesy Npu oniaBAeHUN NOBEPXHOCTHO-MOHTUPYOMbIX
nsgenuin (SMD))

IEC 60068-2-78. Environmentaltesting. Part2-78. Tests. TestCab. Damp heat, steady state (UcnbiTaHus
Ha BO3jelicTBMe BHelWHMX hakTopoB. HacTb 2-78. UcnbiTaHusa. icnbiTanne B kamepe. BnaxHoe Tenno,
yCTOliuYnBOE COCTOSAHME)

IEC 61192-3:2002. Workmanship requirements forsoldered electronic assemblies. Part 3. Through-hole
mount assemblies (TpeboBaHMsA kkauecTBY COOPKM 3/IEKTPOHHbIX y3/10B. YacTb 3. MOHTaX B OTBEPCTUS)

IEC 61760-1:2006, Surface mountingtechnology. Part 1. Standard method for the specification ofsurface
mounting components (SMDs) (TexHON0rMa NoBepXHOCTHOro MoHTaxa. YacTb 1L CTaHgapTHble MeTOoAbl
Ans onncaHns TpeboBaHWii K NOBEPXHOCTHO-MOHTMpyeMbIM n3genvam (SMDs))

M3paHne opuynanbHoe
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3 TepMUHbI nonpegeneHms

B HacToslLeM cTaHapTe nNpuMeHMbl TepMUHbI N0 MOK 60068-1, a Takke crefytoLine TepMuHbI € COOT-
BETCTBYHOLL MMM ONpefeneHuamm:

3.1 0/I0BSAAHHBIO YCbl: MeTanIMyecknin BbICTyM, KOTOPbI CMOHTAHHO pacTeT BO BPEMS XPaHEHWs Wan
aKcnayarauum

NMpumeyaHune! — ONOBAHHLIM ycaM 06bIUHO HE TPEBYyeTCs Kakoe-1Mbo aNeKTpUYeckoe None Ans ux pocTa, u
OHM MOTYT BbITb HE CMeLlaHbl C NPOAYKTaMU 3N1eKTPOXMMUYECKO Murpauun. XapakTepHble NPU3Hakn ONI0BSIHHbIX YCOB
BK/IOYAIOT a cebsi:

- 60po3Abl a HanpaBAeHuK pocTa.

- KaK NpaBuIo, He Pa3BeTBASAIOTCS:

-06bI4YHO NOCTOAHHOIO ANameTpa.

M3BeCTHbI UCKNIOYEHNS, OAHAKO OHU PeaKU U TPeBYIT feTanlbHOTo UCCNE0BaHNS.

B HacTosLem cTaHgapTe 0/10BSAHHbIE YCbl pacCMaTpUBatOTCS, €C/N:
- OHW MMEIT COOTHOLLIEHME CTOPOH (ANMHa/WprUHA) 60nbLUe, YeMm 2.
-OHW UMEIT ANINHY He MeHee 10 HMm.

Mpume YaH U e2 — BHaCcTOsILWEM CTaHAapTe 0/I0BSIHHbIE YCbl UMEIOT C/IeflyI0LLMe XapakTepUCTUKL.

-OHU MOTYT 6bITb MEPEKPYUYEHHbIE, COTHYTbIE U/IN JTIOMaHbIe, OHU 06bIYHO MEeloT PaBHOMEPHYIO (hOPMY NOMNEPEYHOr0
ceyeHus:

- OHW MOTYT UMETb KOJbLia MO OKPYXXHOCTW KOMOHHbI.

NMpumeyaHune3 — ONOBSAHHbIE YCbl HE CNEAYET NyTaTb CAEHAPUTAMM. KOTOPbIE SBNSKOTCS NANOPTHUK-NOA0-
6GHbIMW HApOCTaMu Ha NOBEPXHOCTN MaTepuasna, KoTopble MOryT 6bITb Pe3yIbTaTOM 3/1eKTPOMUTPaLMU MOHOB UK 06pa3o-
BbIBATbLCS NPU 3aTBEPAEBAHUN.

3.2 cuctema maTepuanos: [NOKpbITUE KOMNOHEHTa, COCTOsALLee U3 C/IeAyOLLNX MaTepnanos:
a) OCHOBHOII MaTepuan:

b) HWKHWIA CNOWA, KOTOPbIWA, ECAIN UMEETCSA, PACMOMOXEH NOA PUHULLIHBIM MOKPbITUEM:

C) OKOHYaTe/ibHasi MeTas/i3auns 0/10BOM WK CN1aBoOM 0/10Ba.

n punMmedyaHne — Me)K,D.yOCHOBHbIM MaTepumasioMm U HWHXHUM cnoem MoryTt 6bITb,q0I'IOJ1HVITeJ'IbeIe cnoun. I'Ipep,-
ﬂOCI'Ie,qHMIZ cnolii coctouT n3 Cbiny4yero unu ocaxneHHoro matepuana nog O/10BAHHbIM MOKPbITUEM WAWN NOKPbITUEM U3
cnnasa onioBa.

4 WcnblTaTenbHOe o60pyagoBaHne

[ns nNpoBefieHUst UCMbITAHWIA AO/MKHO NPUMEHATLCA 060py0BaHue, NPUBEAEHHOE HUXE, WU aHaso-
TMyHoe.

4.1 CywwunbHbIN WwWKag (3KcukaTop)

CyLwWwunbHbIN Wkad (3KcmkaTop) Ao/mKeH obecneynBaTb TeMnepaTypHble YCI0BUSA 1 B/IAXHOCTb, ONMCaH-
Hble B6.1.

4.2 Kamepa BNaxHoCTU

Kamepa gnsa nogpepxaHvs BNaXHOCTU AO/KHA COOTBETCTBOBATh TpeboBaHnaMm MIK 60068-2—78 n
6bITb cnocobHa ob6ecneynBaTh YC/10BUSA, yKa3aHHble B 6.2.

4.3 Kamopa TepMOLNKINpOBaHUA

Kamepa ansa TepMounknMposaHns Ao/HkHa cooTBeTcTBOBaTh TpeboBaHusasM M3IK 60068-2-14. ncnbiTa-
Hve Na 1 6bITb cnocobHa ob6ecneynBaTb YC/10BUSA, yKa3aHHble B 6.3.

4.4 ONTUYECKNIN MUKPOCKON

OnTuyeckuii MMKpPOCKON ¢ yBenmueHremM B 50 pa3 McOOTBETCTBYHOLLMM OCBeLLeHNEM, CNOCOGHbIN perncT-
pVpOBaTh 0I0BSHHbIE YCbl A/INHOW 50 HM.

4.5 PacTpOBbIli 3/1EKTPOHHbIA MUKPOCKON
PacTpoBbiii 3nekTpoHHbI Mukpockon (P3M), cnoco6HbIi NPOBOAUTL UCCef0BaHNe MOBEPXHOCTU
o6pasua, NpeanoyTUTe/IbHO OCHALLEHHBI CUCTEMOI MaHUMYIMPOBaHUS A1 HaKNoOHa U NoBOpoTa o6pasua.

2
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4.6 3axXMMHOe yCTPOICTBO
3aXnMHoe ycTpolicTBO (KpensieHre) 4o/MKHO obecneyrBaTh HEMOABKHOCTL 06pa3ua B 1060l 13 TecTo-
BbIX KAMep B COOTBETCTBUY C YKa3aHHbIMU TpeboBaHusasmy B4.1.4.2 n4.3. KpenneHue Ao/MKHO 6bITb COBMECTU-

MO C ONTUYECKUM MUKPOCKOMOM WM OOCTAaTOYHO MasibiM, 4YTOObI nomMeulaTtbCA B KaMmepy AN pacTtpoBoOro
9/IEKTPOHHOIo MMUKpockona.

5 TlloarotoBKa K UCMbITAHUIO

5.1 O6wure NoNoXeHns
O6pasLbl f0MKHbI NPEACTaBNSATL CO60I 3aKOHUEHHbIE NPOAYKTLI, KOTOPLIE AOCTABASTCA NOTPEOUTENIO.

MpumeyvyaHue — PyKoBoACTBO No Bbi6Opy pasmMepa 06pa3LioB NpuBeLeHo a npunoxenun C.

5.2 BbIGOp MeTOA0B MUCMbITaHWi

BblI6Op METO/0B UCMbITAHUI NPOBOAAT, OCHOBbLIBASACH HA TUME (OUHULLIHOTO MOKPLITUS, HUXHErD C/I0SA 1
OCHOBHOrO MaTepuasia 0o6pasiia, B COOTBETCTBUM CAAHHbIMU B Ta6MLe 6.

5.3 YcnoBus xpaHeHus 06pasLoB nepej UcnbiTaHNEM

Mepepa kaxabIM UCMbITAHMEM WX Nepeg, Kakoin-nmbo npeasapuTenbHon o6paboTkoli obpasel, A4o/HKeH
HaxoAWUTbCA 2 Y NPV HOPMasbHbIX KNUMaTUYeCKNX YC0BUAX, onucaHHbix B MOK 60068-1 (nyHkT 5.3.1).

5.4 ToprotoBka o6pasua nepes NcnblTaHNEM

PekomeHayeTcs yaepxusatb obpasel, C MOMOLLbIO 3aKNMHOTO KpenjeHus, onucaHHoro B 4.6, 4toobbl
n3bexarb C/ly4aliHoro 3arpsisHeHns. 3aXMMHOE KpenieHne He [Lo/IKHO KacaTbCs MeTanInyecknx noBepxHoc-
Tei obpasua, nogsepratouierocs ucnoitaHuio. C obpasyom cnegyet obpaliaTbCa O4eHb akkypaTHO, /19 TOro
4YTO6bI NPefoTBPaATUTL NaAEHNE PACTYLLUX ONTOBAHHbLIX YCOB. C/IOMaHHbIE 0/10BAHHbIE YCbl [lO/IXHbI ObIThb 3anu-
caHbl (CM. 7.4). PacnblneHne npoBoAALLEro MOKPbITUSA 06bIYHO UCMOMB3YIOT ANA noMowm POM nHcnekuun,
Takue nokpbITHA, Kak C. Pt unm An He AO/KHbI ObITb OCaXAEHbI Ha 06pasLe.

5.5 MpegBapuTenbHasa Tepmoo6paboTka

5.5.1 Cwumynsaumsa naiikv nepej ncnbiTaHNEM B OKpYXXatoLiel cpefe 1 NcnblTaHNeM
BO BNIQXHOCTU (CM. 6.1 1 6.2)

a) KoMNoOHeHThI, NpegHa3HavyeHHble ANS nanku

Mepepn cumynsumein naiku Kaxaslii 3 maTepuanoB AO/HKEH XPaHUTLCS NMPU KOMHATHOW TemnepaType
6onee 30 gHel nocne nocneaHero NpoM3BoOACTBEHHOrO NMpoLecca.

Ecnn uHoe He onpegeneHo COOTBETCTBYHLUNMWU TEXHUYECKMMY TPeB6OoBaHMAMU, KOMMNOHEHT AO/DKEH
6bITb OTNPAB/IEH HA CUMY/SLMIO B COOTBETCTBUM C Tabnuueli 1 6e3 ncnosb3oBaHMsA Npunos 1 6e3 KoHTakTa ¢
Kakoi-nmbo meTannmnyeckoli NOBEpXHOCTbIO. [locne NMpUroToBAEHUS UCMbITaHWe JO/HKHO HavyaTbCs B Teuve-
H1e 168 4. YcnoBus NpUroTOBNEHUS K UCMbITAHUIO AO/MKHBI ObITh 3aNMcaHbl.

Ta6nuuya 1— MeTtoabl NOATOTOBKM (CUMYNSALMS Naliku)

CumMynaums naiikm
TvN KOMMOHeHTa

Mepsas nonosvHa obpasua Bropasi nonosmHa obpasua
MOBEPXHOCTHOrO MOHTaxXa OnnaesneHue Tennosoit 06paboTKoii B COOTBETCTBUN  He TpebyeTcs
¢ M3K 60068-2-58 (noanyHkt 8.1.2.1, Tabnuua 3
(rpynna 3)]
[Opyroii BaHHa C MHEPTHOW XWNAKOCTbIO " B COOTBETCTBUM C UC-  He TpebyeTcs

noiTaHnem Ta. meton. 1 M3K 60068-2-20. rnybuHa
norpyxeHns — He 6onee 4 Mm

Hanpuwmep, nepcdtopnonunacmp.

Mocne Toro, kak NpoBeAeHa nNpeasapuTesibHas NoAroToOBKa, UCNbITaHWE A0/MKHO 6bITb HAYATO B TeUEeHMe
168 u.
YcnoBus TepMUYecKoii npeasapuTeibHON NOATOTOBKU AO/HKHbI ObITb 3apPEerncTprvpoBaHsbl.
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b) KomnoHeHTaM, He npeAHa3HavyeHHbIM A5 Naiku, He TpebyeTca NPOBOANTL NPeaBapuTesbHY0 Tep-
MUYEeCKyo 06paboTky.

5.5.2 Cwumynauus naikm nepej ncnblTaHWEM Ha TepMOLMKIMpoBaHue (cm. 6.3)

a) KOMNOHeHTbI, NpegHa3HauyeHHble 41 Nanku

Mepep Nankoi Kaxablii N3 MaTeprasnos AO/MKEH XPaHUTLCA NPU KOMHATHON TemnepaTtype 6onee 30 gHeld
rocsie nocsiejHero Npov3BoOACTBEHHOro npotecca.

Ecnu nHoe He onpegeneHo COOTBETCTBYHOLWEN cneundrkalmed, KOMNOHEHTbI MOTyT 6bITb CO6pPaHbl Ha
neyaTHoii nnaTte. MevyaTHaa nnara AO/MKHA OblTb BbINOTHEHA M3 3NOKCUAHOV CMO/IbI CO CTEKNOBOIOKHOM TOJI-
LWMHOM (1.6 10.2) MmMm. Mpovuecc co0pKu AOMKEH COOTBETCTBOBATL TPE6OBAHUSIM TabnuLbl 2.

Tab6nuua 2— MeToabl npeABapuTebHON Nanku

Tun KOMMoHeHTa MNavika

MOBEPXHOCTHOTO MOHTaXa Maiika KOHBEKLMEV rOpsAYMM BO3AyXOM C Ucnosib3oBaHnem SnAgCu npunosi4, cna-
60aKTMBMPOBaHHbIN (htoC B cOOTBETCTBUM ¢ M3K 60068-2—58 (nognyHkT 8.1.2.1.
Tabnuua 3 (rpynna 3))
Lpyroii OnnasnexHne BOMHOW C WCNONb30BaHMEM TemmnepaTypHOro npocuas B COOTBe-
TcTBUM ¢ MK 61760-1 (nogpasgen 6.1). ncnons3ys npunoii SnAgCu
4 PekomeHpayeTcsi npuMeHsTb 50 % o6bemMa npunoliHoli nacTbl A1t TUNOBOI NPOAYKUUW. DTO Tpe6GoBaHNe AOKHO
rapaHTMpoBaTb, YTO Mocse naiikm YacTb nasiemoli NOBEPXHOCTU He MOKpbITa NpUNoem u ocTaeTca Ans ocMoTpa.

Mocne aTux npeasapuTebHbIX MPUrOTOBAEHNI NCNbITaHNE JO/MKHO BbITb HA4YaTO B TeyeHne 168 u.

J0/KHbI 6bITb 3anMcaHbl YCN0BUA Naviku.

b) KoMnoHeHTbl, He NpeaHa3HavyeHHble 415 naviku

Ecnu nHoe He onpegeneHo COOTBETCTBYIOLLE HOPMATUBHOW flOKYMeHTaL e, KOMNOHEHTbI UCMbITbIBA-
10T B HeCobpaHHOM Bue.

5.6 dopmoBKa BbIBOAOB KOMMOHEHTOB

[ins KOMMNOHEHTOB, KOTOPblE NOCTaB/ATCA C HEOT(hOPMOBaHHLIMU BbIBOAAMM, TpebyeTca npeasapu-
TeNbHas NOAroToBKa.a MMEHHO MEXaHUYeckoe Bo3aeiicTBre No dopMOBKe BbiIBOAOB. Ecnin nHoe He onpegene-

HO TexXHW4Yeckumu TpeboBaHUsAMM, TO KakAblli obpasel, AO/HKeH OblTb COrHYT Ha 90e coOTBETCTBYHOLEMY
BHYTPeHHeMy paanycy n3rnba, onucaHHoMy Kak MMHUManbHbIl pagnyc B M3K 61192-3 (Tabnuua 1).

6 Ycnosua ucnbitTaHni

6.1 VcnbiTaHWe Ha BO3AeicTBUE TeMMNepPaTypbl OKPYXXatoLLen cpesbl

CnefyeT NPUMEHSITb YC/T0BUS B COOTBETCTBUM C Tab/nLei 3 1 ¢ KeCTKOCTbIO YC/I0BUiA, BbIGPAHHOW Mo
Tabnuue 6. ecnv MHOe He onpejesieHo COOTBETCTBYOLL el HOpMATVUBHO AOKYMEHTaLMEiA.

Tab6nuya 3 — XecTKkocTb TeMNepaTypbl OKpyXatoLLei cpeabl

XKecTKoCTb ycnoBus Temneparypa,’ C OTHoCHTE/bHAA BIAXKHOCTb. %
A 30t 2 60r 3
8 25 £10 50 + 25

Mpofo/mKMTEeNbHOCTL NCNbITaHNA 4000 u.

6.2 lcnblTaHve BO BNaXHo cpeae

Ecnun nHoe He onpefeneHo COOTBETCTBYIOLLE HOPMATUBHO AOKyMeHTauuWe, cnegyeT Mcnonb3osaTtb
Kamepy B/IaXXHOCTU, Yka3aHHy0 B MOK 60068-2—78. nnpuMeHsTb cnegytoLne ycrioBus:

- Temnepartypa (55 +3)°C;

- OTHOCUTe/bHas BaxHoCTb (851 5) %;

- ANVTEeNbHOCTL ucnbiTaHna 2000 u.
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[MpUMeHAI0T Harpes, oxnaxaeHne, yBnaxHeHue 1 cyLwKy Npu CnbiTaHUN Tak, 4yTO6bI HE 06Pa3OBbIBaI'IOCb
KOHAEeHcaTa Ha obpasLax.

6.3 lcnbiTaHWe Ha BO3AeCTBME Me/IEHHOTO U3MEHEHNA TeMNepPaTypbl OKpyxatoLeli cpebl

(TepmouumknmpoBaHue)

Ecnu nHoe He onpeAeneHo TEXHNYECKMY TpeboBaHUAMHU, cnedyeT NPUMEHATh NpoLeaypbl, ykasaHHble
B M3K 60068-2-14 {ucnbitaHne Na) c y4eTOM yCNOBUIA, ONUCAHHBIX HUXE.

[Nns HUWKHEN 1 BepxHen rpaHul, TemnepaTypbl OAHO U3 YCMOBUIA XXECTKOCTU AO/HKHO 6blTb BbIGPAHO B
COOTBETCTBMUU C Tabnmueli 4.

Ta6nuua 4— XeCcTKoCTb YCN0BUA TEPMOLMKINPOBAHMS

JKecTkocTb ycnosua

(nepBast xapaKTeprcTIK) HwkHAA rpaHuua Temneparypel. *C BepxHss rpaHuua Temneparypsl. 'C
K -40r5 85 +2
L -55r5 85 +2
M -40r5 125 +2
N -55 =5 12532

MpumeyaHune — PekoMeHAaLUK N0 BbI6GOPY XECTKOCTU YC0BUIi NPUBELEHbI B MPUNOXEHUN H.

MpumeyaHune — XKecTKkoCcTb YC/MOBMIA ANA AaAHHbIX UCMbITAHW 0603HavaeTcA ABYMSA XapakTepucTukamu,
Hanpumep KO gns muHyc 40 ‘C/85 *C/1000 unknoB. Ccblnasachb TONbKO HA OAUH NapaMmeTp XeCTKOCTU, MOXHO UCNONb30-
BaTb 0603HauYeHNEe «xX» 4719 Heyka3aHHbIX napaMeTpoB, Hanpumep. Kx gna muHyc 40 ‘ C/85 °C.

MpuMeHATbMUHVMaNbHOE BPeMS BblAEPXKN TeMnepaTtypbl (<BpeMeHHOM Konogeu»)20 MUH AN HXHENR
1 BEpPXHeW rpaHuy, TemnepaTypbl. Bpems npupalieHns TemnepaTypbl OT MMHUMabHOIO A0 MakCUMasibHOro
3HayYeHUs f0/KHO 6bITb MeHbLue 30 c.

[ns Bbi6opa uncna UMKI0B UCMbITaHUS criegyeT NPUMEHATb YCI0BUA B COOTBETCTBUU € Tabnuuein 5uc
XECTKOCTbH0 YC0BWi M3 Tabnunupl 6.

Ta6nuuya 5— Yucno umknos

YKecTKoCTb ycnosuii

Yucno umknos
(BTOpast XxapakTepucTuka) u

P 2000

(6] 1000

MpumeuyaHune — XKecTkoCcTb yCNoBuii ANst UCNbiTaHKii 0603HavaeTCa ABYMSA XapakTepuctukamu, Hanpumep.
KO pgns — 40 °C/85 “C/1000 uuknoB. Ccblnasicb TO/IbKO Ha O4MH NapamMmeTp XeCcTKOCTW, MOXHO UCMoMb30BaTbh 0603Have-
HUe «x» 4719 HeyKasaHHbIX napameTpos, Hanpumep xO agna 1000 uukios.

7 TMporpaMmma UCMbITaHWA

7.1 Npoueaypa Bbi6opa MeTofa UCMbITAHWIA

MeToabl UcnbITaHuii cneayeT BblGUPaTh HA OCHOBE NMOKPLITUSI, HUXKHETO C/I0S U OCHOBHOTO mMatepuana
KOMMOHEHTa, ec/in NHoe He onpegeneHo cneyudukaumein. 4na BoiGopa NogxoasLero metoga Heo6xoanMo
BOCMNO/Ib30BaTbCA TAbMLel 6.
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Ta6nuye 6— COBMECTUMOCTb METOAOB MCMbITAHWIi ANS Pa3HbIX NMOKPLITHA

MeTozb! UCMbITAaHMIA 11 XXECTKOCTb YC/10BUi

McnbitaHve VCTIbTaHME
H o ) . Temnepaty-  VicnbitaHue HaL TEPMOLIK
lomep M1CaHNe MaTepHana; OCHOBHOTO, MOAC/IOMHOTO U FANbBAHOMOKPLITAN oy oy walo-  HArpesom 2 Ci)oaHLI';I "
Leli cpeapbl p
6.1 6.2 6.3
1 OCHOBHOW MaTepuan — 3TO c/oli ToNbKo u3 xenesa (Fe> un
Hukens (Mi) 6e3 noAcnoa uan NoAcNoNA U3 CNosA TONbKO Xernesa Ja
N HUKens. HET Ja XXecTkocTb
MokpbITe — 010BO (Sn) MK NGO 0TIOBAHHBIN CNOWA, KPO- ycnosuii xP
Me Tex. KoTopble onucaHbl B 1.1
11 OCHOBHOIA MaTepuan — 310 cnoii n3 xenesa (Fe) n Hukens
(Mi) 6€3 HMXXHErO0 C/I0S1 UM HUXXHETO €105 U3 XXesie3a W HUKens. Ha. Ha.
MokpbITa — 0n0BO (Sn) ¢ megbio (Cu) (2nm) Kectkocts Aa Kectkocry
_— wnu NHKOM . o ~
P A “ ycnosuii A ycnosuii xP
nnn 060MMKN
2 Jlto6oii OCHOBHOW MaTepuars, KpoMe TeX. KOTopble OnucaHbl na. La.
B 1.0 unn 1.1. HuxHuit cnoit — n3 Hukens (Ni) unu cepebpa (Ag)  KectkocTs Ja )KecTkocTb
ycnosuii B ycnosuii xO
3 OcHoBHOW MaTepuan (Cu) uam MefHOe NoKpbITUE 6Ge3 HUu- Ja. Ja.
XHero cnos. XecTkocTb Ja XecTkocTb
MokpbITe u3 onosa (Sn) uam N60ro 0N0BAHHOTO cniasa ycnosuit A ycnosnit xO
3.1 OcHoBHOI maTtepuan — medb (Cu) unu MeAHoe NOKpbiTUE
6€e3 noAcnos, Uan NoACNolk U3 Meaun, Uam NOKPbIT MeAbio. Aa. Aa.
MokpbITue 13 onosa (Sn) 6e3 cTabunbHOrO MHTEpMeTanan Kectkocts Aa Kecrkoery
P p ycnosuii B ycnosuit xO
yeckoro cnosl u3 SnCu (cm. ycrnosme A HUXe).
4 OCHOBHOI MaTepuan wnu NoACnoli He SIBNAETCH HU OAHUM Da. La.
13 MaTepuanos, ykasaHHbIX Bbille B ciyvasix ¢ 1 no 3 >KecTkocTb Oa XecTkocTb
ycnosuit A ycnoswuii xP

CneunanbHble yCnoBus

A) lpepnonaraeTcs HanMune pocTa cnos uHTepmeTanmaa SnCu ¢ MUHUMasbHOW TONLWMHON 0.5 HM:

- eC/1M 0/I0BAHHOE MOKPbITVE OCaXAEHO B BAHHE U3 pacrn/iaB/IeHHOro 0/10Ba Temneparypol npnéansu-
TenbHO 250 X 1 BpemeHeM Bblgepxkn 0.5 c;

- eC/IM 0NOBSAAHHOE NOKPbITWE BblI10 CKOHAEHCUPOBAHO BTeYeHne 24 4 noce rasibBaHN4Yeckoro nokpbITUA
Temneparypoi npnbnnsntensHo 250 X v BpemMeHeM Bblgepxkm 0.5 ¢;

- €C/I1 OJIOBSIHHOE MOKPbITUE BbISI0 OTOXKEHO B TEYEHME 24 4 NOC/1e ra/lbBaHNYECKOro NOKpbITUA TEMMe-
patypoii npuénusntensHo 150 X .

7.2 HavyanbHble n3MepeHus

MpoBepuTb BHELLUHWIA BUA 06pasLa, n3roToB/EHHOrO B COOTBETCTBMM C TpeboBaHusAMY pa3gena 5, npe-
Xfje 4eM NPOBOANTL BbIGOP VCMbITAHNA B COOTBETCTBUM C TabnuLen 6. I3mepsatoT n perncTpupyrotT Makcumasib-
HYI0 A/IMHY O/IOBSIHHbIX YCOB, HaliileHHbIX Ha 06pasue. YMCcno 010BSHHbLIX YCOB A0/MKHO ObITh ONpeaeneHo,
ucnonb3ys POM B kBagpaTHoM nose 250 * 250 MM B Hanbosee NA0THOW YacTu obpasua.

7.3 VcnbiTaHmsa

Mocne HayasbHbIX U3MEPEHUIA NPUMEHSIIOT PEKOMEHAYEMbIE METOAb! UCTIbITAHWIA, NPUBELEHHbIE B Tab-
nuue 6.

7.4 BoccTaHOB/IeHME 06pasLia nocsne ncnbiTaHui

B npomexyTke Mexay UCMbITaHWAMMW UK NOC/Ie OKOHYaHNA UCnbiTaHna obpasew Ao/KeH bbITb OTnpas-
NIeH Ha XpaHeHue Npu HopMasbHbIX aTMOCEPHbIX YCI0BUAX, ONucaHHbix B MK 60068-1 (nyHKT 5.3.1) Ha npo-
TsHKeHUM 2 4. O6pasel, NepeHoCAT OYEHb akKypaTHO BO n3bexaHne onageHus 0N10BAHHbIX YCOB C NOBEPXHOCTH

6
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o6pasua. Ecnv 0noBsiHHbIE YCbl OTBA/IMIINCh, 3aNWUCHIBAIOT 3TO COOLITUE U MPOAO/IKAIOT BbINOHATH CleAyto-
LM NYHKT NPOrpammbl UCTbITAHWIA.

7.5 TllpomexyTo4yHas 1 OKOHYaTe/lbHas OLeHKa

Heob6xo4MMO nofBecTn BCe NMPOMEXYTOUYHbIE U OKOHYaTe IbHble pe3ynbTaThl U 3anucaTth UX B XypHas
ncnblTaHuii c nocneayowmmMm ooopMIeHEM NPOTOKO/IOB U akTa B COOTBETCTBUY C ONMCaHHbIMU TpeboBaHus-
Mn B 7.2.

8 TpeboBaHuMA 1 NapaMeTpbl MO COCTABIEHMNIO TEXHUYECKNX TPEOOBaHWNIA

TexHunyeckne Tpe6OBaHI/I$| AO0J/1XHbI coaepXxaTb TpeGOBaHMH n napameTpbl, NpuBeAeHHbIE HNXE.

Heobxoanmas nigopmauns Mogpasnen
a) OnucaHue 3aXMMHOT0 ycTpoiicTBa 4.6
b) PekomeHgaLuMu nNo noArotoske ob6pasua
- NpeABapuTenbHas TepMmyeckas obpaboTka 55
- (hopMmpoBaHVe BbiBOAA 5.6
C) YPOBHM XECTKOCTW 1 AOMYCKUN A/15 OKpYXatoLLeli cpefbl NCnbiTaHns 6.1
- Temneparypa
- B/IAXHOCTb
-A/INTENIbHOCTb
d) YpOBHU XECTKOCTU 1 AONYCKN 419 UCNbITAHUA BO BNAXHOW cpeae 6.2
- Temneparypa
- B/TAXHOCTb
- ANNTE/IbHOCTb
€) YPOBHM XeCTKOCTW 1 A0NYCKN A5 UCTIbITAHNA Ha BO3AECTBME MeA/IEHHOIO M3MEHEHNS TemnepaTypbl
oKpyXatLei cpeabl (TEPMOLUKIMPOBAHNE) 6.3

- HUXHSIA 1 BEPXHSAS TpaHuLbl TeMnepaTypbl
- ANUTENBHOCTL «BPEMEHHOI0 KOMoALa»
- BPEMSI U3MEHEHUs Temneparypbl

- ANNTENbHOCTb
f) Bbl6Op METOA0B MCNbITAHWIA 71
8) WHcnekTvpoBaHvne NoBEPXHOCTEN ANS OLEHKN 7.2.7.4

TexHuyeckune TpeﬁOBaHVIFI MoryT 6bITb onpeaeneHbl onsa nboro NPOMEXYTOYHOTO NCnblTaHUA.

9 Tpe6OBaHI/IFI A4 COCTaBJ/1IeHMA OTHETA Mo NpoBeAEHHBIM UCTbITAHUAM

OTyHeT fo/KeH coflepxXatb cnefylolie pasgesbl:

- naeHTudunkauma obpasua;

- yC0BWA NOAroTOBKM 06pas3ua,;

- YC/I0BUSA XECTKOCTW U ANTINTENBbHOCTb;

- ncnosb3yemble UcnbiTaHna 1 o6opyaoBaHue;

- MakcuManbHasa Habnogaemas gsvHa ycoB (Hanpumep, 0/10BSHHbIX).
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MpunoxeHune A
(o6sA3aTenbHoe)

i3mepeHue ANNHBbI yCOB

[nvHa ycoB — 3TO paccTosiHME NPAMOW NNHUM U3 ero UCTOUHMKA HA NOBEPXHOCTU (PUHMULLHOMO NOKPbLITUA NOBeEp-
XHOCTU A0 ero caMoii yaaneHHOoN TouKu.

PucyHok A.1— Onpegenexue ANUHbI YCOB

O6paseLl, NoBopaynBalT A0 TeX NOpP. NoKa UCTOYHUK YCOB M ero camas yaasieHHas Touka He 6yayT BOAHOM NIOCKOCTM
HabnaeHns.

MprmMeyaHune — Ycbl He BCEraa pacTyT a 04HOM NPSIMOM Hanpas/ieHNU, & MOTYT MEHSITb €70 B MpoLiecce pocTa.
OfHaKo AN onpeAeneHns AUHbI KOHEYHbIX YCOB J0NYCTUMO U3MEPSTb [0/ YCOB COOTBETCTBEHHO C UX HANpPaB/EHNEM U
[06aBNATb UX K BUPTYasibHON o6Lieli gnunHe.



FOCT P M3K 60068-2-82—2017

Mpunoxexve B
(cnpaBoyHOe)

MpumopbIl ycoB

YCbl OMKHbBI 6bITb ONUCaHbI C NPUMEHEHNEM CnefyloLLei kKnaccudukauum:
a) y3enok(Takxe Ha3blBaeMblil Kak HacbliMb UM 6Yropok)
[nuna HabnogaemMoro BbiCTyna He npesblllaeT ABYX ero JuamMeTpoB.

PucyHok B.1 — ¥Y3enok
b) cTon6ukoBbIA yC
Yc BbICTynaeT U3 (hMHULLIHOTO NOKPbITVS NOBEPXHOCTW M UMEET CTONIGNKOBYHO (hOPMY A/IMHOI 10 AeCATH pas ero gua-
meTpa;

PucyHok B.2 — CTOn6uUKOBbIV yC

C) HWUTEeBWUAHbINA yC (Takxe Ha3blBaeMblil KAKUTMOBOWA).
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Yc. nmetowmii cTonburkoByto hopmy, U ASIMHON A0 AecsATn pa3 60/bLue ero guameTpa;

PucyHok B.3 — HuTeBuaHbIN yC
d) nepekpyyeHHbIi yc
Yc. umetownii cTon6rnkoBsble CekLun, nokasbiBatoLme CnoHTaHHble U3MEHEHWS B HanpaB/ieHun pocTa,;

PucyHok B.4 — lMepeKkpyyeHHbIi yC PucyHok B.5 — CnupanbHblii yc

e) cnupanbHbIi yc
Yc. uMmerLwmii n3orHyTyo dopmy.

10
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Mpunoxexne C
(cnpaBoyHOe)

PykoBoACTBO Mo BbI6OPY NapTuii 1 NporpamMmmMe UCnbITaHWiA

C.1 O6wue TpeboBaHuA

HacTtosAwmii ctTaHaapT AO/HKEH UCNO/b30BaTLCS BMECTE C TEXHUYECKUMU TPEGOBAHMAM. KOTOPbIe ONpeaenstoT onuv-
caHune o6pasLoB, NocrefoBaTeIbHOCTb BO3AENCTBUIA 1 TpebyeMyto XeCTKOCTb YCNOBUIA AJ15 KaXA0ro U3 HUX U COOTBEe-
TCTBYyHOLWME Tpe6oBaHUS.

HacTosiwee npunoxeHne npegHasHavyeHo A8 pa3paboTynNKkoB KOMMNOHEHTOB. Llenb HacToALWero NnpuaoXeHnsa —
rapMoHN3MpoBaTh ¥ YHUULUPOBATL TPe6OBaHUS K pa3HbiM TUMaM KOMMOHEHTOB U cpej NPpUMEeHeHUs ANs onpeseneHus
nporpammbl UcnbiTaHuii n TpeboBaHnii Ana hopmrpoBaHna napTuii o6pasuyos. Tpebyemoe 060pyAoBaHNe NpUBEAEHO B
pasgene 4.

C.2 TexHonornyeckoe cXoACTBO

MpoAyKTbl MOTYT paccMaTpuBaTbCA Kak TEXHOOTUYECKN CXOXME OTHOCUTEsIbHO MX HaCTOSALWMX pa3smMepoB 1 Kou-
yecTBa NOKPbLITWIA (MU BBIBOAOB), ECNIN UX NOKPbITAA NOBEPXHOCTb BbIMOJ/IHEHA MO TOW Xe KOHCTPYKLUK, N3 TEX Xe MaTepua-
/I0B M UCMO/Ib30BaIMCh OANHAKOBbIE MPOU3BOACTBEHHbIE NPOLECCHI.

Bapvauuv BogHO nan 6onee n3cnenyownx XxapakTepUCTUK HE BIUSIIOT HA TEXHO/I0TMYECKOe CXOACTBO NPOAYKTOB.

- TO/WMHA OCHOBHOTO MaTepuana, pasHble AnamMmeTpbl NPOBOAOB UMW BbIBOAOB WU pa3MepoB NOKPbITUIA:

- ranbBaHM4YecKue NNHUKW, UCNOMb3YyHLWNe OAMHAKOBbLIA ranbBaHWYeCkuii npouecc n obopygoBaHue, BkIYas
NINHWW, HaxXoAsiLMeCs B pa3HblX MecTax;

- 13rnb BbIBOJA UK €ro creymanm3npoBaHHas opma:

- 4UC/0 BbIBOAOB W KOJIMYECTBO NOKPbITUIA.

- KOMMOHEHTbI, MICNO/b3YOL e NAEHTUYHbIA Au3aiiH, Mmatepuasnbl 1 NPoLecchl.

XapakTepucTrku, KOTopble UCKOYaT 06pasLbl U3 TEXHOMOIMYECKOTo CXOACTBA.

- pasHble KOMMNO3ML MM OCHOBHOIO MaTepuana:

- pasHble TONLWHbI U KOMNO3UL WX, UMK NOACON.

- pasHble KOMNO3MLMKN PUHULLHOTO MaTtepuana;

- pasHble rasibBaHM4ecKne NpoLecchl No hU3NYECKOMY U XMMUYECKOMY TUNaM WX 3/1IEeKTPUYECKMM napameTpam:

- pasHble HanpaBfeHNs NOAAB/IEHNA POCTa YCOB, HANMpUMep MaBfeHNeM oTxXura.

XapaKkTepucTmnKy TEXHOIOTMYECKO CXOXECTU cneayeT NPUMEHATb TOIbKO NOCE NMPOX0XAEHNS KBATM(DUKALMOHHO-
ro NcnbiTaHns (fokasaTenbcTBa).

C.3 ®opmuposaHue BbIGOPOUHON NapTun 48 gokasaTenbCTBa TEXHOMNOIMYECKONR cxoxecTun obpasua

Kaxpablii o6pasel, nogsepraroLmiics KOHTPOIO, [LO/IKEH COCTOATb U3 TEXHO/TOTUYECKUN CXOXUX NMPOLYKTOB.

O6pasLbl, NogsepraroLLmecs KOHTPOI0, AO/MKHbI 6paTbCs U3 pasHbIX NapTUii ¢ AuanasoHoOM TeXHO/10TMYeCcKoii cxo-
XecTu. B cnyyae npyMeHeHNs KOHLEenuumn TEXHONOrn4Yeckoli cxoxecTu o6pasLbl /19 KOHTPONs cneAyeT BbiGupaTh U3 nap-
TWiA. NpeACcTaBAAOWMX AONYCTUMbIE BAPUAHTbI XapakTepuctuk, kak C.2.

Pasmep o6pasua 415 KOHTPOA cnefyeT BblbupaTtb Ceayowmm nyTem:

- ANS BbIBOAHbIX U 6€3BbIBOAHbIX KOMMTOHEHTOB Y1C/10 NPOUHCNEKTUPOBAHHbIX NOKPbITUIA NN BbIBOLOB B KaXA0M
TecTe A0/KHO 6bITb He MeHee 30.

- YNC/I0 KOMMOHEHTOB, CNO/Ib3YEeMbIX B K&X0M TecTe, 4O/IKHO 6blTb HE MeHee 6;

- 4YNCN0 BbIBOAOB W/ MOKPBITUIA YNN-KOMMOHEHTOB 0/1XHO 6bITh B PABHOI CTENEHU pacnpefeneHo Mexay Yuciom
KOMMOHEHTOB.

MpumeyaHne — He gonyckaeTcs nccnefosaTb BbIBOAbI WA MOKPbLITUA MHOIOBbLIBOAHbLIX KOMMOHEHTOB Ha
€AVNHCTBEHHOM KOMMOHEHTE.

c4 I'Iporpamma MUCMbITAHUI HA COOTBETCTBMUE TEXHUUYECKUM yCnoBuaM Ha KOHKpeTHOe nsagenuve

MpoBepKy Ha COOTBETCTBME TEXHUYECKUM YC/TOBUSAM KOHKPETHOTO U3AENUS CnefyeT NPOBOANUTL HA TPEX He3aBUCU-
MbIX NapTUsX.

[0M0NHUTENBHO NPOBEPKY HA COOTBETCTBME TEXHUYECKMM YC/IOBUSIM KOHKPETHOTO M34enusa cnefyeT NPpoBOAUTL
npu U3MEHEHNN OAHOTO UK Gonee KIKYEBbLIX NapamMmeTpoB:

- cocTaB 6a30BOro MaTepmana;

- TO/ILMHA WUIN COCTaB NOAC/OS;

-cocTaB KOHEYHOrO MaTepmana;

- NpoLecc NoKpbITHSA, N0 YU3NYECKOMY TUMY, N0 XMMUW UAW C NOMOLLbIO NapamMeTpoB npoLecca;

- NocT-06paboTKu, HANPaBNEHHbIE HA NOAAB/IEHNE POCTA HUTEBUAHbIX KDUCTANIOB, HANPUMEP NAABNEHUE, OTXN.

[lononHuTeNbHas NpoBepka TPe6oBaHNI TEXHNYECKUX YCNOBUIA KOHKPETHOTO U3AeNuns fo/MKHA 6bITb 0653aTeNbHOM
ANs No6Oro yuactTus HOBOro cybnoapsauvka AN rabBaHNYeCcKUX NpoLeccos.

C.5 Mporpamma UcnbliTaHUin 48 COOTBETCTBUA KayecTBa NPOBEpPKU
COOTBETCTBUE KAYECTBA MPOBEPKM JOKHO 6blTh NPOBEAEHO C NEPUOANYHOCTLIO OAMH pas B 3 MeC.

11



FOCT P M3K 60068-2-82—2017

Mpunoxenne D
(cnpaBoyvHoOe)

PykoBoACTBO MO BbIGOPY KpUTEPUEB

D.1 O6wue nonoxeHuns

HacTosiwunii cTaHfapT J0/HKEH UCNOMNb30BaTbCA BMECTe C TeXHUYECKUMU TpeGoBaHWAMU, KOTOpble onpepensoT
onncaHve obpasyoBs, N0C/eA0BaTeIbHOCTb BO3AEWCTBNI N TPebyeMyto XXeCTKOCTb YCI0BUI N5 KaX[0ro U3 HUX. U BbINON-
HSITb TPE6OBAHUS U HOPMbl TEXHUYECKNX YCNOBUIA HA KOMMOHEHT.

HacTtosiwee npunoxeHune npegHasHayeHo ANA pa3paboTUNKOB KOMMOHEHTOB. Llenb HacTosAwero npuioxe-
HMA — 3TO rapMoHu3aumns (yHudmkauns) Tpe6oBaHuUii K pasHbiM Tinam KOMMNOHEHTOB U cpej NpUMeHeHNs ANs onpegerne-
HWSi NporpaMMbl UCMbITaHWi 1 Tpe6oBaHuii Ana o6pa3oBaHus napTuii o6pasuos. Tpebyemoe o6opyAoBaHNe NPUBEAEHO B
pasgene 4.

0.2 Pwucku, cBA3aHHble C 0/IOBAHHbIMWN ycamu

[naBHbI pUCK, CBA3aHHBIN C ycamMn. — 3TO 06pa3oBaHne 3/1eKTPUUYECKOro CoeAUHEHUS MeXAyY ABYMS HE3aBUCUMbI-
MU NPOBOAALMMK MOBEPXHOCTAMU, Kak Npasuio, Ha3blBaeMoe KOpOoTkMM 3amblkaHnem (K3). K3. poxpatouieecs us yca.
MOXET NPUHECTU CYLLeCTBEHHbIE NOBPEXAEHUA, HANMPUMEP B LLENAX C HA3KMM CONPOTUB/IEHNEM MOXET HauyaTbCa oniase-
HWe UK NosIBNIeHNEe 31eKTPUYECKO Ayrn B BaKyyMe, v NPUBECTU B HEUCNPABHOCTb YCTPOCTBO.

MpegnonaraeTcs, YTO yCbl NPOHUKAIOT Yepe3 MOKPbITUS KOMMNOHEHTOB Ha BbICTynatoLeli CTOPOHe.

K MOMeHTy ny6nukauumn HacTosLWwero ctaHjapTa He CywecTByeT AOCTYMNHbIX AOKa3aTenbCTB TOro, YTO POCT YCOB
MOXET CBOMM Ha/MyneM B/IMATb Ha 3/1EKTPUYECKOE UM MarHUTHOe nose.

CneposaTenbHO, puck hopmmpoBaHuns K3 ns-3a ycoB 0THOCUTCS TONIbKO K 61M30CTV NPOBOAALLMX NOBEPXHOCTEN B
3/1EKTPOHMKE N 3NEKTPOHHbIX CXeMax, HanpuMep Ha neyaTHbIX NnaTax. ATo 03HavaeT, YTo [/19 COBPEMEHHbIX KOMMNOHEHTOB
Tuna QFP (ynakoBOK MHTerpasbHbIX CXeM) HauMeHbLlas AncTaHuma mexay BbiBogamu OymeHblunnach o 0.17 mm. Ans
0YeHb MasIeHbKUX MAaCCUBHbIX KOMMNOHEHTOB «01005» MUHUManbLHOe paccTosiHne coctasnseT 0.13 mm.

PucyHok D.1 — HanMeHbllee paccTosiHUe MeXy BbIBOLAaMW KOMNOHEHTOB W NePeX04HbIMW OTBEPCTUSIMU NeYaTHbIX
nnart

B f0NO/THEHWE K 3TOMY CTaHAAPThl KAUeCTBA M3rOTOB/EHNS NEYATHbLIX Y3/10B pa3peLlaoT NpUMeHeHne pasnyHbIx
NOKPbITU KOMNOHEHTOB, B/IUSIIOLLMX HA YMEHbLUEHWE PACCTOSHUSA MEXAY ABYMS OTKPbITbIMU NAoOLLaAKaMK.

Takxe 13-3a OrpaHUYeHHOro BPeMeHU UCNbITaHWSA POCT YCOB MOXEeT He yCrneTb AO0CTWUYb CBOE MakcumanbHo anu-
Hbl. 3anac HaAeXHOCTU MOXET ObITb LLle1eco06pasHbIM, YTO6L! YYECTb AasibHELLYI0 aCUMNTOTUYHYO anfnpoKCMMaLuio Ha
KOHEUYHYI0 A/INHY YCOB.
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D.3 KpuTepwuii gnuHbl ycos
OCHOBbIBAACH Ha MPeAnosioXeHUsaX Bblile. 50 HM — 3TO peKkoMeHAyemas MakCUmasibHO AonycTuMas [/inHa ycoB
ANA KaXA0r0 13 ONUCaHHbIX UCTbITAHWA.

OfHaKo B MPUMOXEHUSAX C MEHbLUEN NIOTHOCTLIO yNakoBKN MOXeT 6biTb paspelleH 6osiee MArKUii KpuTepuii, Hanpu-
Mep MakcumasibHas gnvHa ycos B 100 HM.

D.4 KpuTepuii NIOTHOCTK yCOB
MAOTHOCTb YCOB. T. €. YNC/I0 YCOB HA ONMPEAENEHHY0 NNOWaAb, He CBA3aHa Tak MW UHAYe C pUckamm, CBA3aHHbIMMU C
ycamu.

He cywiecTByeT goka3aTenibCTB TOr0, YTO NJIOTHOCTb YCOB KakK-TO B3anMOCBsi3aHa cCOPMUPOBaAHUEM NIOTHOCTU Ha
OUHWLLIHON NOBEPXHOCTUN WU ASIMHOW YCOB.

Cﬂe,ﬂ'OBaTeﬂbHO, HEeT HUKaKMX OCHOBaHWi yCTaHaB/iMBaTb KpUTEPUKN, OCHOBbIBAACH Ha NMNJIOTHOCTU YCOB.

13
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MpunoxeHune E
(cnpaBo4HOE)

CnpaBo4Has nHdopmaLmsa no pocTy ycoB

CoBpeMeHHble 3HaHUSA OTHOCUTE/IbLHO OCHOB MexaHn3Ma pocTa yCcoB:

- COCTaB NOKPbLITUA KOMMOHEHTA.

- KOHCTPYKLMA KOMMNOHEHTA;

- BHyTPEHHEee CXMMalolee HanpsXeHne, BbI3BaHHOE YCMIOBUAMM Cpefpbl.

Ycbl 06pasyloTcsa BCeCTBME PeKpUCTaNIn3aL M on10Ba, a PoCcT 3aBUCUT OT CXMMAIOLWUX HANPsXXeHW!i B NOKPbITUK
KOMMOHEeHTa.

Cxumalolee HanpsXXeHne Bbl3bIBAETCA CMEAYIOWMMN XapakTepuctTmkamu,

- BHyTpeHHee HanpshKeHne MeTas/In3MpoBaHHOro MOKPbITAA KOMIMOHEHTA;

-Anpy3ns meam B 010BO MO rpaHuLLaM 3epeH.

- NpOLEeCcChbl OKUCNEHNSA B MOKPbITUAX KOMMOHEHTA;

- HECOOTBETCTBME KO3 PULMEHTOB TeN0BOro paclumperus (KTP) mexay OCHOBHbIM MatepuasioMm uranbBaHuyec-
KM MOKPbLITUAMU;

-BHYTPEHHME HanpsXeHus, Nopoxjaemble BHELHUM MEXaHUYECKUM HaNpsXXeHneM, Hanpumep nsrnb, s3auncTka um
[p.. Harpyska, Bbi3blBatoLLasA HANPAXEHNS.

OTN HanpsXXeHUs He BO3HUKAIOT BCe OJHOBPEMEHHO, a MHOrA4a OHU KOMMEHCUPYIOT APYT ApYyra Unn BIUAKOT KOMMek-
CHO. MeTofbl AN1A UCMbITAHWI YCOB CO3AaHbl 13 PACCMOTPEHNS BbiLIEN3/I0XEHHbIX MEXaHU3MOB, BK/IOYAA XpaHeHue npu
TemnepaTtype OKpyXatLlei cpeabl, BaXHOM Harpese 1 TepMOLUKINPOBAHUN.

®aKTopbl, KOTOPbIE CHUXAIOT POCT YCOB.

- nogcnoii u3 Niun Ag npefoTepaliaeT pocT HeperynspHbix CuSn uHTepmeTaningos;

- TepMmuyeckast o6paboTka, HaNnpUMep OnJlaB/eHNe WU OTXUT, CTPOUT PerynsipHblii uHTepmeTtannug CuéSns un
npejoTBpalaeT ganbHeiwnii pocT HeperynsapHbix CuSn nHTepmeTaningos;

- (hopmupoBaHme Cu3Sn yMeHblUaeT MOMSPHbI 06BbEM B SN MOKPLITUM KOMMOHEHTA, T. €. YMEHbLUAETCS CXMUMat-
Liee HanpskeHune;

- OKCMAHas NieHka MoXeT NpeAoTBpaTUTL NosiBfeHne ycoB. C apyroii CTOPOHbI, NOBEPXHOCTHAsA AU dy3us LMHKa
MOXeT Bbl3BaTb A4e(PULNT 3TOI NNEHKN.

14



FOCT P M3K 60068-2-82—2017

Mpunoxenne F
(cnpaBoyHOe)

CnpaBo4Hasa nHdopmaumsa No UCNbITaHMIO TeMNepaTypoin OKpyxaroLlei cpeabl

F.1 O6ume nonoxeHns

VcnbiTaHne TemnepaTtypoli okpyxatouieli cpefibl yCTpaHsieT pUCK pocTa yCcoB, acCOLMMPOBaHHbIA ¢ npoueccaMmn
Andchy3nm, BO3HMKAOWMMMN U3 MHTepdeiica Mexay (OUHNLLHBIM NOKPbIBAOLLMM CTIOEM U NOAC/IOEM WX OCHOBHbIM MaTe-
puanom nog HUM.

KoHKpeTHas nepsonpuynMHa pocTa yCOB OTHOCUTCS K MHTEPMeTa/IM4eckoMy C/0t, pacTylieMy BHYTPU mMaTpulbl
3epeH €10 PUHMNLLIHOTO MOKPbITHSA.

BnaxHoCTb He paccMaTpuMBaeTCs Kak CUIbHO BAUAIOLWNIA (hakTop Ha poCT YCOB.

F.2 Bbl6Op XecTKoCTW yCNoBWiA

Ans cuTyaymnii, rae npUMeHA0TCA MeTofbl NPOTUBOAENCTBUA MeAHOW Anddy3un, Hanpumep nogcnoii Ni. oTxxur unm
onnasneHne nHtepmetananga CuSn, XecTkuii KOHTPONb TEMMNEPATYPHbIX U BIAXHOCTHbIX YC/10BUIA He BaxeH. CrnefoBa-
TeNbHO. MOXeT 6bITb MPUMEHEHA XECTKOCTb YCNoBUii B.

Ans cutyaunid, rae anddysns, kakoxungaeTtca. npueefeT K HeperynsapHomy CuSn nHTepmeTaningy. CKopocTb 3TOro
npotecca cUbHO 3aBUCUT OT TemMnepaTypbl okpyXxatoLlei cpefbl. CnegoBartesnibHoO, TpeByeTcs XeCTKUi KOHTPOb TeMne-
paTypbl ¥ NPUMEHEHNEe XEeCTKOCTU YCNoBuii A.

F.3 Koppensauusa c peanbHbiMWN YCNOBUAMU UCMNONb30BAHUA

TemnepaTypa uCMbITaHWA 1 TeMnepaTtypa OKpyxalLliei cpefbl 3KBMBa/leHTHa peasibHON TemnepaTtype ycroBuii
nucnonb3oBaHusa. CnefoBaTtesibHO, 3TO UCTbITAHNE He cnefyeT NPOBOANUTL C KAKUM-TMG0 YCKOPEHUEM.

F.4 ONWTenbHOCTb UCNbITAHUA

MexaHu3Mm pocTa ycoB, paccmaTtpuBaeMblii 3TUM UCMbITAHWEM, 3aBUCUT OT pekpucTanamsaymmn onosa u guddysmm

MeAu B 0710B0. O6a ABIeHNS AOCTUTAIOT HACLILLEHUS B TEUEHNe BPEMEHN.
PenpeseHTaTMBHOE MCCNEAOBaHME pocTa YyCcOB 6biN0 NPOBEAEHO HA TUMUYHOM MaTOBOM OJIOBSHHOM MOKPbLITUN.

OcHoBHoOIi MaTepuan 99.96 % mefb C 2 HM MeLHOr0 NOKPbITUA U3 UMaHuga meaun ceepxy. CpefHsa ToWMHa 0N10BAHHOTO
noKpbITUA — 2.5 HM.
[ONnTenbHOCTb UCMbITAHWA 418 3TOro obpasua — 4000 4 M3 paCCMOTPEHHbIX HXEe pe3y/ibTaTos.

(e} 5000 10000 15000 20000
Bpewmsi ctapeHusi, 4

PucyHok F.1 — PoCT ycoB 0/10BSAHHOTO NOKPbLITUSI NPW UCNbITAHUM TEMNEPaTypoii OKpyxatoLein cpebl
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Mpunoxenve G
(cnpaBo4HOE)

CnpaBoyHasi UH(OPMaLMsA NO UCMbITaHWIO HA HArPOB BO B/IAXHO cpeje

G.1 O6Lwue NoNoxXeHus

McnblTaHne Ha HarpeB BO BNAXHOI cpefe yMeHbluaeT pUCck BO3HWKHOBEHWS pPOCTa YCOB U CBA3AaHO C OKUC/IEHNEM
(PMHMLIHOTO NOKPLITUS HA €0 NOBEPXHOCTK.

MepBONpMUYMHA pocTa ycoB 3aBUCUT OT pasMepa OKCUAHOTO C/OS U CKOPOCTU AN dY3nn BHYTPb MaTpuLbl 3epeH
€Nost (YUHULLIHOTO NOKPbITUS.

G.2 Bbl60Op yCNOBUIL XeCTKOCTH

[insa yckopeHus o6pa3oBaHns OKCUAHOTO €108 HE06X04MMO BbIGMpaTh Temnepatypy 55 “C 1 0THOCUTENbHYIO BRax-
HOCTb 85 %. BnaxHocTb 85 % npeanoyTuTesibHa U NO3BONSAET n3bexarb KOHAEeHCaLun B TECTOBON kamepe. KoHgeHcauus
MOXeT BbI3blBaTb KOPPO3UIO C0SA MOKPLITUA (CM. G.5). Mpu Temnepatype 55 ‘C 1 0THOCUTENbHOI BNaxHOCTK 85 % Touka
pocbl Npn6An3NTeNbHO 3.4 KyCTaHOB/IEHHOIO 3HaYeHNS. 3TO AO/HKHO 6bITb OCTATOUHO, YTOObI N36eXaTb KOHAEeHcaUun B
TecToBoli kamepe. (Mpwu 60 ‘C M OTHOCUTENbHOW BNaxHOCT 93% Touka pockl TONbKO NPU6AM3NTENbHO 1.4 KycTaHOBNEH-
HOTO 3HaYeHNs).

Temnepartypa 55 “C npeagnoututesnibHa 418 BOZHUKHOBEHMNSA 60NbLWINX TEMNEPaTYPHbIX HANPSXEHW, B TO BpeMs Kak
ee 3HayeHve J0CTaTo4YHO ANA pekpucTanamsauum n anddysnn onosa.

G.3 OnpegeneHue koapduryneHTa yckopeHusa

CpaBHUTEeNbHbI 3KCNEepUMeEHT 6bln NpoBeAeH ANs onpefeneHns KoadduureHTa yCckopeHuns, ncnob3ys 06opyo-
BaHue AN Harpesa Bo BNaxHoi cpege (30 C. oTHOoCUTesNTbHaA BNaXHOCTb93%). (40 *C.oTHOCUTENbHAA BNaXHOCTbI3 %)
1 (60 “C, oTHOCMTEeNbHAsA BAXHOCTb 93 %). [N nccnefosaHus 6bliM UCMO/b30BaHbl 06pasLbl Meaun B BEe OCHOBHOTO
MaTepuana c HMKeneBbIM NOAC/I0EM U O/TOBAHHBIM MOKPbITYEM C UCMO/Ib30BAHUEM BaHHbl N3 MeTaHCY/IbpOKNCNOTbI. TO-
LLIMHY OKCUAHOTO CNOSt BbIYUCAAIOT N0 chopmyrie

_fa_ , (G.1)
x(f)2 a0 e *r «f ¢ x(0)2.

roe (N — ToNWMHA OKCUAHOM NNEHKN;

T — TemnepaTypa okpyxatolLieii cpegsbl. K,

| — Bpems yaepxaHus, u;

a0=21000 HM2/u;

£a=0.350 3B.

PocTt okcmaHoro cnos nokasaH Ha pucyHke G.1.

MpumeyaHne — Touku Ha rpad)MKe — 3TO 3KCNepnUMeHTasibHble 3Ha4YeHUA, IMHUU BbIHNCIAKTCA nod)opmyne

(G-
PucyHok G.1 — POCT OKCUAHOTO C/1051 & UCMbITAHWUM HA HAarpeB BO BNAXHOI cpefe
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XoTs n npegnonaraeTcs, YTO POCT OKCUAHON NIEHKN B C/10€ 0/10Ba BbI3blBAET POCT YCOB, HE CylLecTByeT NpsMoro
COonocTaB/IEHUSA MeXAY CKOPOCTbIO NX pocTa 1 pasmepamu (CM. pucyHkn G.2an G.2P).

PucyHok G.2a — PocCT ycoB B UCMbITAHUN HA HArpeB BO BNaXHOI cpeae

0 1000 2000 3000 4000 5000

Bpewms cTapeHus, 4

PucyHok G.2i> — POCT yCcOB B UCMbITAHUW Ha HArpeB BO BIaXHOI cpefe
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He cyuwiecTByeT ycTaHOB/IEHHOTO YCKOPEHMWS /1 pocTa yCOB B UCMbITAHWM Ha HarpeB BO BA1aXHON cpege.

G.4 ConocTtaB/ieHe C peasibHbIMU YCIOBUSAMMW UCNOJTb30BaHNA

B HeKkoTOpbIX MecTax 0OTHOCUTEIbHAA BNaXHOCTb 85 % — 06blYHOE KNMMaTuyeckoe aenexHme. OgHako Temnepary-
pa npv BbICOKOWN BNaXHOCTK 3Ha4YNTeNbHO HWxe 55 eC. CneposartenbHo. 55 *C/85 % obecneunBaloT yCKOpEHUEe OTHOCU-
TeNbHO peasnbHbIX YCN0BUIA, HO YCKOPEHUE He MOXET GbITb MOCUMTAHO.

G.5 Koppo3sus

Koppo3ns Bo3HMKaeT B pe3y/ibTaTe KOHAEHCaLUUn BoAbl Ha (PUHULLHON NOBEpPXHOCTU. KOppo3nsa MOXeT NpuBecTu K
pasHbIM BUAAM HApOCTOB Ha (PUHMLLIHOV MOBEPXHOCTMU.

OfHaKo KOHAEeHcaumsa HUKOrAa He paccmMaTpmMBaeTCs B KayecTBe NPUMEHMMOro paboyero COCTOAHNSA B 3/1eKTpUYec-
KOM 1 3/1eKTPOHHOM 060pyf0BaHNN. VCKNoUYeHeM KOHAeHcauun, kak npasuao, gocturaeTcs MM60 [ONONHUTENbHbIMU
VHCTPYKLMAMM, 3anpellaoiumMmm U3/IMILHIO BAAXHOCTb, MO60 NMPEBEHTUBHON KOHCTPYyKUWeN, BkIlovawoweln a cebs
NOKpbITUE UMN KOXYX.

370 UCMbITaHWe He NpeAHa3HavyeHo B ABHOM BUAE AN CUMYIALUN KOPPO3UK HA (DUHULLIHOV NOBEPXHOCTU.

CnepoBatenbHO, TpebyeTca obpaliaTb BHMUMaHWe Ha N0y KOHAEeHcauUno Ha obpasuax 4o v B TeYeHre BbiNo/He-
HUA UCNbITaHW, Hanpumep, cobnogas cneaytoLine NyHKTbI:

- HUKOrAa He OTKpbIBaTb kaMepy BAAXHOCTU, Korga Temnepartypa BHYTpM 60/blue, YeM TemnepaTypa okpyxatoLuei
cpefabl;

- HUKOrja He BCTaBNATb ob6pasel, c 6051ee HU3KOW TemnepaTypoil B kKaMepy BNaXHOCTU.
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Mpunoxexnve H
(cnpaBoyHOe)

CnpaBo4YHas MHopMauns No UCMbITAHUKO Ha TePMOLUKINPOBaHMe

H.1 O6ume nonoxeHns

TepMoLMKIMpPOBaHNe CHXXaeT PUCK POCTa YCOB, CBSA3AHHBIN C HAKONMEHNEeM BHYTPEHHNX CXUMAIOLLUX HAMPSXEHWA,
BO3HMKaOLWNX N3-3a HeECOBMNageHus KoaduumeHTos Tennosoro pacwuperns (KTP) ocHoBHOro matepuana n matepua-
NI0B. NCMO/b3yEeMbIX B MOKPbLITUN.

H.2 Bbl6Op XECTKOCTM YCNOBUIA — BepXHAA UHUXHAA TeMnepaTtypa

HanpsikeHus nponcxoasT us-3a HecosnageHns KTP 1 HenpepbiBHO yBE/IMYMBAKOTCA C POCTOM Temnepartypbl.

OcnabneHne BHYTPEHHErO HanpshkeHns HabnwgaeTcs Npu BbICOKNX TeMnepaTtypax cebiwe 100 “C. Temnepatypa
Hayana ¥ cTeneHb penakcauuu 3aBUCSAT OT BXOAALWMX MaTepuasnos, UX MPOU3BOACTBEHHOW WCTOPUU U KOHKPETHON
KOHCTpyKUuW. CnefosBaTesibHO, NPU BbICOKMX TemnepaTypax TepMOUMUKANPOBaHWA nocnefHuii achdekT (T. e. cTeneHb
penakcauunn) MoXeT KOMMEHCUpoBaTb NpeAnonaraeMyo Harpysky, Bbl3BaHHyto pasHuueii KTP.

Cynepnosununs o6omx acpeKTos NpUBOAUT K 6/IM3KO CPaBHUMbIM pe3ynbTartam Npu LUKIMYeCKOM U3MEeHEHUN TeM-
nepaTypsl A0 85 ‘Cupgo 125 . MoaTomy oba ycnoBms cUMTaloTCs OANHAKOBO AOMYCTUMBI.

He cywiecTByeT KOHKPETHbIX CBOICTB, CBSA3aHHbIX C M3MeHeHneM 6oniee HWU3KOW Temnepatypbl. CnefoBaTesbHO,
3HayeHns MuHyc 40 °C n munyc 55 °C cuntaroTca B paBHOI CTeNeHN 4ONyCTUMbIMU.

H.3 OnpepeneHune KoadhduLmeHTa yckopeHus

CpaBHUTEbHbIV aKCMepMMEHT 6bln NPOBEEeH B cpeae, NCNob3ys caegylolume TeMmnepaTypHble fuanasoHsbl:

- 0120°Cpo80°C;

- oT muHyc 10 °C go nntoc 85 JTC,;

- 0T MuHyc 40 °C go nntoc 85 °C.
4yTO6bI ONpesennTb KOaMULMEHT yckopeHns. ONOBSAHHOE NOKPbITUE (MCNONb3YyA MeTUNKUCNoTy MSA). Hukenesoe

WA MefHoe MOoKpbITUEe NOAC/OA U HUKENEBOE NOKPbITUE U Mefb, Xeneso, cninas 42, kepamuka 6bI/IM UCNOMb30BaHbI A5

nccnefoBaHus.
PacnpefeneHve pocTa ycoB Ha Xene3Ho-HUKe1eBOM cniase 42 1 OCHOBHOM MaTepuasne npu 300 Lukiax nokasaHo

Ha pucyHke H.1

ZOI:Q—»VIS‘C «10aC «--»8S'C -40X4-->85*C
(A=65 K) (AG=86 K) <OA* 125K)

PucyHok H.1 — PacnpegeneHus gnuHblycoa. BbIPOCLIMX HA OCHOBHOM martepuane

PucyHok H.2 noka3sbiBaeT CpefHIo A/MHY YCoB B TeueHne 2000 UMKIOB ANA KaXA0ro yc/ioBus ANA yCOB C MaKkCu-
MasibHOW ANVHOW.

PucyHok H.3 nokasbiBaeT 3aBUCHMOCTb MEXAY YUCIOM LMKIO0B AN AOCTMXEHNSA YCOB 10 HM 1 KaxXAbIM YCI0BUEM U3
OLEeHOK pucyHka H.2. B pe3ynbTate KoadhhULNEHT yCKOPEHNA ANA XKeNe3HO-HUKeNeBoro cniasa 42 6yaeT cnefyoLwmnm
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1£0

in(n)=-2.8 In 0222,

r4e N — Y1C/o LUKIIOB,
N» — pasHuLa TemnepaTyp Mexay HUXHel v BepxHei TemnepaTypoii.
KTP OCHOBHOro maTepvasna BAvsieT Ha KO3 (PULMEHT YCKOPEHUS pOCTa YCOB.
BbI6Op KO3 IMLMEHTA YCKOPEHUS OCHOBAH Ha cnnase 42 U MaTtepuane nokpbITUs ¢ HauMeHbLunm KTP.

MpumeuaHune — ToukaMmu 0603HAYEHBI OLLEHOYHbIE NOKa3aTenu.

tn (A9»
PucyHok H.3 — 3aBuCUMOCTb MeXxay A» W YUC/IOM LMKNOB /19 pocTa yCOB HA OCHOBHOM Martepuarne, cnnas 42
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H.4 CpaBHeHuWe c peasibHbIMWN YCAOBUAMMN NCMONb30BaHNSA

Cnepgytouiee 3ak/t04eHne 0OCHOBaHO Ha peasibHbIX YC/TOBUAX OKpYXatoLL e cpefbl, TMMMYHON AN NOTPe6UTeNbCKNX
3/1eKTPOHHbIX ToBapoB. Tabnuuya H.1 nokasbiBaeT NpuMep 3aBUCUMOCTY MEXAY TakUMK YCI0BUSIMU U TUMUYHBIMU UCTbITa-
HUAMU Ha TepMoLVKAVpoBaHne. Tpebyemoe YNCOo LMKI0B ANS UCTbITAHWUA ONpeAesieHo, UCnoNb3ys PakTop yCKOpeHus,
paccumnTaHHbIi B H.3.

Tabnu ua H1— I'Ipmmep 3aBUCUMOCTUN MexXxay peasibHbIMW YyC/NOBUAMU UCNOJ/Ib30BaHNA N YCNTOBUAMU UCNBbITaAHNA

PeasbHble YCnoBuA UCNOJSIb30BaHUA ANA I'IOTpeﬁI/ITeJ'IbCKI/IX TOBapPOB: TEPMOUMKIMpOBaHue

20'C .. 85'C.a» 65'C CoOTBETCTBYIOLLE YCIOBUS UC-

MbiTaHNA. TEPMOLMX/Ipoeanmnc
-40*C.» 85'C. iom 125*C

BapuaHT Yacrota Yucno
A OfVH UMKN B leHb, a TeyeHne AByX et 730 uuknos 127 yuknos
B [Ba uukna ajeHb, B Te4eHne nAatu net 3650 uuknos 633 umknos
C [Ba uukna B AeHb, B TeueHne 10 net 7300 umknos 1266 uuknos

PasHble NPoAyKTbl C UX WHAWBUAYANbHBIMU TUMUYHBIMK YCNOBUSIMU K BO3AEWCTBMIO OKpYyXaloleid cpeabl MoryT
notpe6osaTb 4ONOAHNTENbLHOI cneyndurkayum 4na Bbi6opa AANTENBHOCTU UCAbITAHNS.

H.5 Bbi60p XXEeCTKOCTM YC/IOBUA

Korga mefb iBNSi€TCA OCHOBHbIM MaTepuasioM KOMMOHeHTa, Habto4aeTca BblCOKMIA kO3 hnLMeHT yckopeHus. 31o
paspeluaeT UCNOMb30BaTb YPOBHU XECTKOCT Q. OBbIYHO B TAKUX YCNOBUSIXA/IMMA YCOB 0XUAAETCA ManeHbKOM.

TonbKo XecTKoCTb ycnoBuii P cneayeT NpyUMeHATb B CUTyauusx, Korga Medb He ABASeTCS OCHOBHbIM MaTepuanom
KOMMOHeHTa.

H.5.1 HachblueHne pocTta ycoB B UCNbITAHUN HA TEPMOLUKINPOBaHUE

PucyHok H.4 nokasbiBaeT poOCT YCOB B UCMbITAHUN HA TEPMOLMKINPOBAHE HA OCHOBHOM Martepuasne B Bue Meau.
McnbiTaHve ncnonb3yeT pasHblie TeMnepaTypbl U pasHble MakCuMasbHble TemnepaTtypbl Npu TEPMOLUKINPOBAHUN. Pucy-
HOK H.4 noka3sblBaeT, 4TO HacblleHne pocta ycos nponcxoant mexgy 500 n 1000 TepMoLMKNIOB.

PucyHok H.4 — PocCT ycoB Ha MeiHO-OCHOBaHHbIX BbiBogax (OFP) B UCMbITAHUM HA TEPMOLMKIMPOBaHMe
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Mpunoxenne OA

(cnpaBo4HOE)

CBefZleHVs1 0 COOTBETCTBUWN CCbIJTIOYHbIX MeXaAyHapoAHbIX CTaHA4apPTOB MEeXTroCcyapCTBEHHbIM
N HaynoHa/bHbIM CTaHAgapTam

Ta6nunye [JOA1L

O603Ha4eHne CCbITOYHOrO

CreneHb COOTBETCTBUA
MeX/yHapoAHOro cTaHaapTa

IEC 60068-1:1988 NEQ

IEC 60068-2-14 NEQ

MOD

IEC 60068-2-20 IDT

IEC 60068-2-58 MOD

IEC 60068-2-78 IDT

IEC 61192-3 IDT

IEC 61760-1 —

O603Ha4eHne N HauMeHoBaHne COOTBETCTBYHOLLEro
MeXrocyapCTBEHHOINo HalMoHa/IbHOro ctaHaapTa

roCT 11478—88 (M3K 68-1—88. MO3K 68-2-1—90.
M3K 68-2-2—74. M3K 68-2-3—69. M3K 68-2-5—75.
M3K 68-2-6—82. M3K 68-2-13—83. MO3K 68-2-14—84.

M3K 68-2-27—87. M3K 68-2-28—90. M3K 68-2-29—87.
M3K 68-2-32—75. M3K 68-2-33—71. M3K 68-2-52—84)
«Annapatypa paguoanekTpoHHas 6biToBasi. HOpMbl U MeToAbl
UCMbITaHWI Ha BO34EWCTBME BHELIHUX MeXaHU4Yeckux 1 knuMa-
TUYECKNX (DAKTOPOB»

FOCT P 51368—2011 «MeToAbl MCMbITaHWI Ha CTOMKOCTb K
KMMMaTUYECKUM BHELUHUM BO3AelicTBYOWMUM dakTopam Ma-
LUWH. NPUGOPOB 1 APYrUX TEXHUYECKUX usgenuii. McnbitaHnsa K
BO3/eCTBUIO TEeMNepaTypbI»

FOCT 28209—89 (M3K 68-2-14—84) «OCHOBHble MeTOAbl UC-
NblITAHWI Ha BO3AEWCTBME BHELIHUX (hakTOpoB. YacTb 2. Vcnbl-
TaHusa. VicneiTaHre N: CMmeHa TemnepaTypbi»

FOCT P M3K 60068-2-20—2015 «lcnbiTaHus Ha Bo3geicTeme
BHeELWHNX haktopos. Yactb 2-20. UcnbiTaHua. VcnbiTanua T.
MeTobl NCMbITAHUS HA NaseMOCTb M CTOMKOCTb K BO3AENCTBUIO
Harpesa npu naiike yCTpOWCTB C COeAUHMTENbHBIMU NPOBOAA-
MU»

FOCT 30630.1.8—2002 (M3K 60068-2-57—89) «MeToabl uc-
NbITAHN Ha CTOWKOCTb K MEXaHWYECKNM BHELUHUM BO3/AeliCTBY-
IOWMM hakTopaMm MalluH, NPUGOPOB M APYrUX TeXHUYeCcKnx
n3genvin. VicnblTaHnsa Ha BO3feiicTBue BMGpaLMm C BOCMPOU3-
Be/leHNeM 3ajaHHol akcenerpammsl npouecca»

FOCT P M3K 60068-2-78—2009 «/cnbiTaHus Ha Bo3aelicTBme
BHELLHNX (hakTopoBs. YacTb 2-78. UcnbiTanua. VcnbiTaHne Cab:
BnaxHoe Tenno, NOCTOSHHbIN PeXum»

FOCT P M3K 61192-3—2010 «lMeyaTHble y3/bl. TpeboBaHus K
kayecTBy. YacTb 3. MOHTaX B CKBO3Hble OTBEpPCTUA*

L4

» COOTBETCTBYIOLMIA HALMOHANbHBIA CTaHJapT OTCYTCTBYeT.

n punmMmevyaHune — B HaCTOFILLteI7I Ta6nmu,e ncnonb3oBaHbl cnegywuine 0603HaYeHNa CTENEeHU COOTBETCTBUS

cTaH4apToB:
- IDT — nAaeHTuYHble CTaH4apThI;
- MOD — moancumunpoBaHHble cTaH4apThl.
- NEO — HeakBMBas/IEHTHblIE CTaHAapThl.
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IEC 60068-3-4

IEC 61193-2:2007

FOCT P M3K 60068-2-82—2017
Bubnnorpadgusa

Environmental testing — Part 3-4: Supporting documentation and guidance — Damp heat
tests (KnumaTuyeckme ncnblTanusa. YacTb 3-4. ConpoBoauTeENbHAA [OKYMeHTauus u
PYKOBOACTBO. VICNblITaHns Ha BlaXHOe T enso)

Quality assessment systems — Part 2: Selection and use of sampling plans fonnspection of
electronic components and packages (KauyecTBeHHble CUCTEMbI OLEHKU. HacTb 2. Bbi6op 1

1cnosib3oBaHne NaaHoB BbIGOPOYHOrO KOHTPONA ANA NPOBEPKN 3/1€KTPOHHbLIX KOMMOHEH-
TOB MY3/0B)
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